Objectives: Among the Korean elderly (those 65 years of age and older), the suicide rate is 80.3/100 000 people, which is ten times higher than the Organization for Economic Cooperation and Development average. Because South Korea is rapidly becoming an aging population, this high elderly suicidal rate will only get worse. Although the size of the elderly suicide problem is quite large, previous research in South Korea has surveyed restricted areas and not the entire country. Even though the factors that affect elderly suicide are complicated, there has been little research into these influencing factors. Thus, this research uses the national survey data (Community Health Survey) that was obtained in 2009. Additionally, we analyze factors affecting elderly suicidal ideation and attempts as well as the paths of these effects.
INTRODUCTION
Each year, one million people die from suicide worldwide [1] . Suicide is one of the biggest causes of death among the economically active population (15 to 44 years old), and it is the second highest cause of death among the population aged 15 to 19 years old [2] . Globally, the health burden of suicide is projected to gradually increase from 1.8% in 1998 to 2.4% in 2020 [3] . In 2010, the Korean suicide rate was 33.5 persons per 100 000 people, and this is the highest rate among Organization for Economic Cooperation and Development (OECD) countries. Furthermore, it is 2.6 times more than the OECD average. The Korean suicide rate steadily increased from 1995 to 2009. According to OECD health data, the suicide rate of OECD countries has decreased since 2009, but the suicide rate has increased in only 7 countries, including South Korea, Chile, Japan, and Mexico [4] .
Suicidal Attempt Risk Factor for Korean Elderly
The suicide rate among the elderly population over the age of 65 was the highest, at 80.3 persons per 100 000 people in 2009 among all OECD countries. This was about 10 times higher than that of the OECD average. During the same period of time, the elderly suicide rate in other OECD countries showed no significant change and remained constant. By contrast, Switzerland showed a small increase at 1.1 times greater, and this was the second biggest increment after South Korea. Similarly, the suicide rate among the elderly population has steadily increased at a rate much greater than that for economically active children and youth.
Unlike the suicide of youth, which is generally caused by a single factor (lack of academic achievement, breakups, or disagreements with parents or teachers), suicide among the elderly has multifactorial causes, rather than a single reason [5, 6] . The elderly are vulnerable to suicide as they are exposed to a number of factors that influence suicide, such as loneliness after losing spouses or relatives, chronic diseases, and financial hardship [7] . Previous studies conducted abroad have suggested depression is the factor that has the greatest impact on suicide among the elderly population. Additionally, depression in the elderly is typically due to social isolation, bereavement, restrict of daily living, physical decline, and various other chronic disease-related reasons [8] .
The previous studies by Choi and Kim in 2008 [9] , and the study by Bae and Um in 2009 [10] studied factors that affect suicide among the elderly and identified factors that influence Korean elderly suicide; however, as the study data included the elderly population of only some areas, it was hard to generalize the results.
Although the study by Yoon et al. in 2010 [11] identified stress' s path to suicide through analysis, it was limited in its understanding of the specific characteristics of the elderly, as it is surveyed in limited area. In a 2008 study by Kim and Hwang [12] , senile disease and depression were sub-divided, and a structural model was used to analyze their effects on suicidal ideation. However, the study was limited in making generalizations, as only the elderly from Seoul were studied. Since only senile disease and depression were used as variables, another limitation of this study is that other socioeconomic factors related to suicide were not analyzed.
In a 2007 study by Kim and Kim [13] , a detailed analysis was performed on the relationship between suicidal ideation and factors that can influence suicide, such as state of health, state of finance, stress, and self-esteem from which the paths of the factors that affect suicidal ideation among the elderly were identified. However, since regression coefficients were used instead of structural equations, there were limitations in the inability to obtain the model's fitness. Furthermore, all three aforementioned studies investigated only suicidal ideation for their studies and were limited in not investigating suicidal attempts. Studies on suicides among the elderly have been conducted in South Korea to examine the influencing factors and their paths, but there are some limitations in representativeness and causality.
The present study aimed to provide evidence and basic data for suicide prevention policies for the elderly by conducting a structural equation analysis using the 2009 Korean Community Health Survey (KCHS) to identify the relationships and paths between the factors that affect elderly suicidal ideation and attempts. Therefore, the subject of the present study comprises identifying factors that affect suicidal ideation and attempts among Korean elderly aged 65 years or older and analyzing the interactions between the factors and the paths that lead to suicidal attempts.
METHODS

Study Population
The present study used the national data from the 2009 KCHS, which was conducted in 253 community health centers between September and November 2009. The 2009 KCHS surveyed adults aged 19 years or older, with each community health center surveying an average of 900 participants. The households selected as samples were visited by a trained surveyor for one-on-one interviews, and the survey was conducted using a paper questionnaire. The total number of participants who completed the final questionnaire was 230 715. The elderly population of those 65 years or older, who were the subjects for this study, totaled 51 685, among which 49 357 were included in the analysis after those who had missing survey answers were excluded [14] .
Definition of Variables
The dependent variable, suicidal attempt, was defined as cases in which the response indicated suicide was actually attempted within the past year.
Suicidal ideation was defined as cases in which the response indicated they had had thoughts of wanting to die within the past year. Depression symptoms were measured using the Center for Epidemiologic Studies Depression Scale (CES-D). The CES-D was developed by Radloff, and it consists of 20 self-reporting ques-tions. It is designed for use in measuring depression symptoms within a general community population [15] . The maximum score is 60 points, and higher scores indicate higher degrees of depression. In the present study, the CES-D scores were used asis for the analysis.
Household income was defined as all income, including wages, property income, pension, interest income, government subsidies, and allowances from relatives or children, divided by the number of household members. Determination of a oneperson household was based on the response to the household type question in the survey, with those who responded 'oneperson household' being defined as 'elderly living alone' and all others defined as 'elderly not living alone. ' Although the KCHS divides households into several different types, the households were defined as above since a previous study indicated the factor affecting suicide among the elderly was influenced by the presence or absence of a spouse or a co-habitant. In terms of job status, those who responded 'homemaker' or 'unemployed' on the occupation question were defined as 'not having a job, ' and all others were defined as 'have a job. ' In the KCHS, jobs were classified according to standard job types, but since previous studies proposed that effects of jobs on suicide among the elderly were determined by having a job or not having one rather than by job type, we used the dichotomous variable of having a job/not having a job [16] [17] [18] .
In the 2009 KCHS, alcoholic drinking behavior was surveyed using the Alcohol Use Disorder Identification Test, which is an instrument developed by the World Health Organization that measures alcohol dependency and problem drinking. Alcohol Use Disorder Identification Test assessment results were classified as 0 to 7 points being the 'normal' group; 8 to 12 points indicating 'hazardous drinking'; 13 to 19 points indicating 'harmful drinking' group; and 20 to 40 points indicating 'suspicious alcohol dependency. ' Anyone who had smoked 5 packs (100 cigarettes) or more in their lifetime and currently smoked was classified as a 'current smoker, ' while everyone else belonged to the 'current non-smoker' group.
In terms of physical activity, a 'moderate or greater physical activity performer' was defined as someone who had performed physical activity consisting of a single session of 20 minutes or more 3 or more days in the past week or a single session of 30 minutes or more performed 5 or more days per week. A 'walking performer' was one who participated in walking sessions of 30 minutes or more 5 or more days per week. Those who engaged in any of the physical activities mentioned above were defined as being in the 'physical activity performer' group, and those who did not were included in the 'no physical activity performer' group.
Concerning doctor diagnosis of severe diseases, anyone who had responded that they had been diagnosed by a doctor with stroke, myocardial infarction, or angina pectoris were defined as having a 'doctor's diagnosis of severe disease experience, ' and those who responded that they had not were defined as being part of the 'severe disease non-experienced' group. Concerning doctor diagnosis of mild diseases, those who had been diagnosed by a doctor with either hypertension or diabetes were defined as being part of the 'doctor diagnosis of mild disease experience' group, and those who had never been diagnosed with either of these disease were separated into the 'mild disease non-experience' group. Self-rated health status was analyzed using a 5-point scale, with responses of 'very good, ' 'good, ' 'normal, ' 'poor, ' and 'very poor' [14, 19] .
Research Models
Using previous studies as the basis, the research and competition models were constructed as follows. A structural model that directly affected suicidal ideation and attempts from demographic, health behaviors, and physical health status factors, as well as indirect effects on suicidal ideation and attempts by mediation through depression symptoms was established as the research model. A structural model with direct effects of demographic, health behavior, and physical health status on suicidal ideations, but only indirect effects on suicidal attempts by mediation through depression symptoms was established as the competition model (Figures 1 and 2 ). The fitness of the constructed structural models was assessed using fit indices. Many different fit indices may be used to assess the research model's fitness. Among those, the present study used the absolute fitness indices x 2 and the Root Mean Squared Error of Approximation (RMSEA), along with the Goodness-of-fit Index (GFI), which are commonly used indices. The criteria was GFI>0.9 and RM-SEA <0.05 for good model fitness, <0.08 for marginal fitness, and <0.1 for normal fitness [20] . Lower Parsimonious Goodness-of-fit Index (PGFI), indicated better model fitness.
Analysis Method
The variables that can affect suicidal attempts among the elderly were selected through reviews of previous studies, and univariate analysis was performed using x 2 -test to examine the frequency of each variable and their relationships with suicidal Suicidal Attempt Risk Factor for Korean Elderly attempts, while the degree of relevance and directionality of each variable and suicidal attempts were examined via correlation analysis. Afterwards, path analysis was performed on both the research and competition models. SPSS version 20.0 (IBM Corp., Armonk, NY, USA) was used for the frequency analysis, x 2 -test, and correlation analysis, while AMOS version 20.0 (IBM Corp., Armonk, NY, USA) was used for path analysis.
RESULTS
Statistics on Suicidal Attempt and Relevant Variables
When the relevance of the general characteristics of the elderly in this study and suicidal attempt were analyzed via x 2 -test, the results indicated that lower household income, one-person household, no job, current smoker, physical activity non-performer, doctor' s diagnosis of severe disease experience, low self-rated health 
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status, high depression symptom score, and suicidal ideation were significantly associated with suicidal attempts (Table 1) . The results of the examination of the degree of relevance and directionality between the study variables, the mean, standard deviation, and correlations among the entire group are shown in Table 2 . The variable that had the highest correlation with suicidal attempt was suicidal ideation (0.147, p<0.01), followed by depression symptoms (0.127, p<0.01) . The variable that showed the highest correlation with suicidal ideation was depression symptoms (0.410, p<0.01), followed by self-rated health status (0.241, p<0.01). The highest depression symptom correlations were seen with suicidal ideation (0.410, p<0.01) and self-rated health status (0.270, p<0.01). The correlations between suicidal attempt, suicidal ideation, and depression symptoms were high ( Table 2) .
Assessment of the Research Model's Fitness
In order to test the model that explains the structural relationship between suicidal attempts and the relevant variables, comparative analysis on the fitness of research and competition models was conducted to look for the optimal model.
To compare the research model to the competition model, the fit indices of both models were compared ( Table 2 ). The pvalue of x 2 was <0.001 in both models, showing they were not fit, but because x 2 is affected by sample size and complexity, there is a limitation in obtaining an appropriate x 2 value when the sample size is big or the model is complex. The GFI values for both models were 0.938, indicating marginal model fitness. The RMSEA value, which is least affected by sample size, was 0.083 and 0.081 for research and competition models, respectively, which showed marginal fitness for both models. PGFI which is useful for comparing two models, was 0.581 and 0.608 for the research and competition models, respectively. This indicated that the research model was lower. Both models were shown to be fit by the absolute fitness index, with little difference between their values; hence, we selected the model that was better according to the parsimony fitness index (Table 3) .
Path analysis was performed with the research model that was selected as the final model. The results and standard coefficient values are shown in Figure 3 .
Concept validity, which confirms whether the observed variables that result from confirmatory factor analysis and constitute the latent variables are made with the proper concept and definition, was also confirmed. Although the standardized values of the observed variables that constitute each latent variable were 
001).
In terms of total effect on suicidal attempts, health behavior factors had the biggest effect (β=0.339), followed by demographic factors (β=0.331). Physical health status factors had the smallest effect (β=0.027) ( Table 4 ). Analyzed by path analysis (model fit).
significant, only partial concept validity was obtained, as no standardized coefficients of observed variables exceeded 0.5.
Path Coefficients That Affect Suicidal Attempts
Among the direct effects on suicidal attempts, only suicidal ideation and depression symptoms were statistically significant. suicidal ideation was β=0.100 (p<0.001), and the value for depression symptoms was β=0.097 (p<0.001). The trend toward suicidal ideation affecting attempted suicide was slightly higher, but this difference was not significant. Behavioral, demographic, and physical health status factors did not show statistically significant direct effects on attempted suicide.
The indirect effects on suicidal attempts, demographic (β= 0.301), physical health status (β=0.035), and health behavior (β=0.275) factors were statistically significant. In order to identify
DISCUSSION
The present study aimed to identify the factors that affect suicide among the elderly, aged 65 years or older and the paths that lead to suicidal attempts.
In the correlation analysis that was performed to examine the relationships between the different influencing variables, relevance appeared to be the highest in the relationships between suicidal attempt, suicidal ideation, and depression symptoms. In the path analysis, suicidal ideation (β=0.100) was shown to have the biggest direct effect on suicidal attempts. These results are consistent with the results from a previous study that indicated suicidal ideation, suicidal attempts, and acts of suicide are concepts that form a series leading from one to the next [2] . The second biggest direct effect, after suicidal ideation, was seen in depressive symptoms (β=0.097). Depression symptoms can affect suicidal attempts through directly, but they can also affect them indirectly by mediation through suicidal ideation. In addition, demographic factors, along with health behavior and physical health status variables affect suicidal ideation and attempts by mediation through depression symptoms. These results are consistent with previous studies that identified depression as the single biggest cause of suicidal attempts and ideation [8, [21] [22] [23] [24] .
Although demographic factors do not directly affect suicidal attempts (p>0.05), they were shown to indirectly affect it by mediation through depression symptoms and suicidal ideation (β=0.301). Among the demographic factors, being female, 75 years or older, having a low household income, living in a oneperson household, and having no job having had a great effect on depression and suicidal ideation. This was in agreement with previous studies [9, 25] . Most of the demographic factor effects acted indirectly through depression symptoms.
Health behavior factors do not have direct effects on suicidal attempts either (p>0.05), but they were shown to indirectly affect suicidal attempt by mediation through depression symptoms and suicidal ideations (β=0.275). This is in agreement with a previous study that the elderly who are heavy smokers show a higher rate of suicidal attempts and lower levels of physical activity. A previous study about health behavior and suicide in the elderly, also identified that heavier drinking among the elderly led to higher suicidal ideation and that elderly who have suicidal ideation exhibited higher frequencies and amounts of drinking than those who did not have suicidal ideation [26] .
Similarly, physical health status factors do not affect suicidal attempts directly (p>0.05), but they show indirect effects by mediation through depression symptoms and suicidal ideation (β= 0.035). This is consistent with results from a previous study that stated poor health affects depression and suicidal ideation [8] .
The present study analyzed the effects of demographic factors, health behavior factors, and physical health status factors on depression symptoms, suicidal ideation, and suicidal attempts. Only a few existing studies have looked at suicidal ideation and suicid- al attempts simultaneously. Many studies used suicidal ideation as an outcome factor by defining suicidal ideation and attempts as a series of events, in which suicidal attempts were predicted when suicidal ideation was present. However, the present study used suicidal ideation and attempts simultaneously to determine whether each factor directly affected suicidal attempts or indirectly affected suicidal attempts through suicidal ideation. From the study results, it was determined that the factors that directly affected on suicidal attempts among the elderly were depression symptoms and suicidal ideation, with demographic factors, health behaviors, and physical health status factors having indirect effects on suicidal attempts by mediation through depression symptoms and suicidal ideation. The present study showed that depression symptoms affected suicidal ideation and attempts directly and indirectly, whereas the effects on suicidal attempts from demographic factors and health behaviors and physical health status factors were mostly mediated through depression symptoms. This finding reconfirmed depression as the single most influential variable for suicidal attempts among the elderly, and this finding is similar to what was found in other studies [8, [20] [21] [22] .
Moreover, although demographic factors and health behaviors and physical health status factors showed indirect effects being mediated through depression symptoms, which made up most of the effects seen in each variable, each variable also indirectly affected suicidal ideation by mediation through suicidal ideation and not by passing through depression symptoms. This shows an improvement from the previous studies, which emphasized the importance of depression in elderly suicides and points to the fact that suicidal attempts among the elderly can occur without experiencing depression as a result of suicidal ideation that develops from the individual characteristics of, or the situations faced by, the elderly.
The present study used national data with representativeness. Previous studies examining suicide among the elderly were limited to surveying the elderly only in specific regions, due to study restrictions of the study, and they had difficulties securing representativeness because of this. By using the national data from the 2009 KCHS, the present study was able to secure representativeness. Furthermore, by using structural equations, we were able to obtain fitness of the overall model that other studies were not able to obtain, and this made it possible to overcome the disadvantages of constructing a path model with only significant regression coefficients extracted during path analysis via regression analysis.
The present study's limitations are as follows. First, since suicide planning was not investigated, it was not included in the study. Typically, suicide follows the sequence of suicidal ideation and suicide planning before going on to suicidal attempt. However, because KCHS did not investigate suicide planning, it was not included in the structural equation. Future studies should examine suicidal ideation, suicide planning, and suicidal attempts all at once to show their connections to the individual variables.
Second, the study was conducted cross-sectionally. Therefore, the causal relationships between the variables could not be clearly stated. In order to clarify the causal relationships between the variables, longitudinal studies, such as cohort studies, are needed.
Third, a path analysis was performed using the primary results from this study. However, since the mixed-samples KCHS data were used, mixed-sample analysis should have been performed; however, the path analysis using AMOS did not offer any methods for analyzing mixed samples.
In conclusion, depression symptom is the biggest single factor on elderly suicidal attempt. But, there is a path that led to suicidal attempt by mediation through suicidal ideation without depression symptom. It means that individual characteristics or situation can lead to suicidal attempts without depression.
